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Robert M Nelson Jr
Manager
DOE, RFO

Attn R J Schassburger

OPERABLE UNIT 1 (OU 1) 881 HILLSIDE TREATABILITY STUDY SUMMARY
RLB 0744 92

Enclosed please find the subject OU 1 Treatability Study Summary The summary reviews
the treatability study development and implementation process for OU 1 Results of the
field and analytical work are presented as is the rationale for curtailing further
treatability study work

If you have questions concerning this letter please contact D M Smith of Environmental
Science & Engineering at 966 8636
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Preface

The ntent of this attachment 1s to provide a summary of events completed to support
a phased approach to treatability studies for the 881 Hullside (Operable Unit 1 [OU1])
Cormrecuve Measures Study/Feasibiity Study (CMS/FS) To tlus end, the following sections
provide pertinent information wath regard to 1) the scoping of treatability studies 2) the
preparation of a treatability study work plan (TSWP) and a field sampling plan (FSP) 3) the
implementation of field samplhing and 4) the implementation of an analytical program to fully
characterize untreated soul samples

Scoping of Treatability Studies

Imual efforts associated with the OU1 CMS/FS focused on evaluating whether
treatability studies could be useful in support of potential future remedial alternatives A
review of existing site charactenization data (Phase I and Phase II Remedial Investgation
data) 1n March 1992 indicated that groundwater and possibly subsurface soil are contaminated
wath volatile organic compounds (VOCs) with the former medium exhibiing the most
significant concentrations ¢ g up to 33 000 pg/l (33 ppm) for the VOC 1 1 dichloroethene
Table 1 provides a summary of contarmmunant concentrations found at OU1 Individual
Hazardous Substance Sites (IHSSs) In addition Table 1 lists technologies considered
potentially applicable for treatment of the site contarmnants Within QU1 elevated
groundwater concentrations of VOCs were found in samples obtained from wells 0587 1074
and 4387 which are located at IHSS 119 1 (see Figure 1)

Based on the review of OU1 Phase I and II characterization data, the treatability
program for OU1 was focused toward the evaluation of 1n situ treatment technologies for the
removal and/or destruction of VOC contamination in saturated zone and possibly vadose zone
subsurface soils (1¢ these soils had potential to be contaminated due to contact with
groundwater) Treatability studies for the treatment of groundwater contaminated with VOCs

were not necessary there exists sufficient data for vanous technologies that have been

(PAEBRFPBOAS7\T SWP\GRA CE. MEM\1 1,21/92)
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successfully apphied to the treatment of these contaminants in the groundwater medium. The
potentially applicable soil treatment technologies noted 1n Table 1 were screened with regard
to potential effectiveness and implementability and at the concurrence of technical
representatives from DOE EG&G Rocky Flats and Dames & Moore soil flushing
bioremediation and radio frequency heating were retamned for further treatabihity study
mvestigation It was concluded that weatability studies on these three technologies required
so1l samples which were considered representative of 1n situ conditions As a result a field
samphing plan was prepared for the collection of undisturbed soil core samples contaiming
VOCs The soil cores were to include saturated soils

Treatability Study Work Plan and Field Samphing Plan

Under the direction of EG&G a TSWP was prepared to outhine procedures to be
followed during treatability testing of soil flushing bioremediation and radio frequency
heating The TSWP was structured to provide proof of concept evaluations of these
technologies Soil flushing was considered to have the highest potential for actual site
implementation due to 1ts proven effectiveness at other simlarly contaminated sites therefore
1t was considered the primary technology for treatability tesing Proof-of-concept technology
evaluations are typically performed through laboratory or small bench scale tests prior to
mtaung pilot scale studies These evaluations are intended to wdentfy possible shortcomings
in a technology with regard to its effectiveness and/or implementability Such shortcomings
would eliminate a technology from further consideration

The scope of tests for soil flushing outhined 1n the TSWP were developed to provide
1) information to screen potential flushing solutions for their ability to remove contaminants
from the OU1 subsurface soil 2) optimum concentrations of the most effective flushing
solutons and 3) a demonstration of the performance of the chosen flushing solution on
undisturbed soil cores from OU1 at the bench scale Proof of concept for soil flushing would
be evaluated on the basis of estimated concentration isotherms for the varymng contaminant

concentratons found in OU1 subsurface soils

(PAEBRFPBOAS7TO\T SWA\GRA CE.MEM\11/21/92)
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The biotreatment study presented 1n the TSWP was not developed to test the
biodegradability of individual compounds Instead, the TSWP had procedures to allow proof
of concept to be judged based on an evaluanon of existing mucrobial populatons 1n soils at
OU1 mucrobial nutrient requirements and the physical charactenistics of the native soils
Physical characterization 1s needed to assess the ability to apply an in situ biotreatment

system.

Specific treatability test procedures for radio frequency heating were not developed
with the TSWP These procedures were to be completed at a later date upon the
1dentification of an appropnate treatability vendor

The FSP which was included as an attachment to the TSWP 1dentified 10 sampling
locations within the vicimity of well 4387 however due to management constraints only two
locations were a tually sampled. Of the 10 these two locations are in closest proximity to
well 4387 Figure 2 from the recent Phase III RFI/RI Draft Final Report, indicates that
contaminated subsurface soils were likely to be encountered at these locations

Field Sampling

Dnilhing at each of the sampling locations consisted of the completion of two separate
borings A first or exploratory bonng identfied intervals of contamination A second
boring adjacent to the first boring targeted the intervals of contamination for collection of
undisturbed samples Targeted intervals were identified through ambient temperature
headspace (ATH) screening of the exploratory boring soils using an HNu meter equipped with
a photoiomization detector (PID) having an 11 7 eV bulb Any interval which registered an
HNu reading greater than or equal to 2 ppm above background was noted as a target

(PA\EBRFPBOAS7\TSWP\GRACE. MEM\11/21/92)
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interval for the second boring Previous OU1 field investigations used PEDs having 102 eV
bulbs The 117 eV bulb which 1s more sensitive to a greater vanety of VOCs than the 102
eV bulb was chosen for the treatability study field screeming 1n anticipation of encountering

low VOC concentrations

Figure 3 1dentifies the locations (relatve to well 4387) where sampling occurred.
There were three exploratory borings (labeled as A borings on the figure) and three
undisturbed sample borings (labeled as B borings on the figure) Only two A and two
B borings were considered successful Borings FT00192 an A" boring and FT00592 a
B bonng were not successful due to 1) FT00192 encountering a sigmificant amount of
previously disturbed subsurface soils and 2) FT00592 encountering large cobbles which
prevented the adequate collection of representative sample intervals

Attachment 2 contains Rocky Flats Plant Borehole Logs for boththe A and B
borings the boring log for well 4387 depth to-water data for well 4387 and correspondence
from the treatability study laboratory IT Corporaton

Charactenzation of Untreated Soil Samples

Table 2 provides field screening results for the A and B borings and VOC
concentrations which were determined by IT Corporation As noted in Table 2 and supported
by the borehole logs boreholes FT00292 FT00492 and FT00592 were drilled to a depth of
approximately 19 feet. Based on depth to-water data for well 4387 1t was expected that
saturated soils would be encountered at a depth ranging from 8 to 12 feet, however saturated
soils were not reached. Per correspondence from IT Corporation dated October 19 1992 and
November 11 1992 except for one sample interval there were no significant levels of
contanmnation 1n the sample intervals examined, including those intervals that were hikely to
have been saturated with contaminated groundwater near well 4387 The exception was at
borehole FT00692 which had an HNu reading of 500 ppm 1n the field and an analytical
result of 940 pg/kg (0 940 ppm) VOC concentration (attributable to tetrachloroethene) This

(PAEBRFPBOA\S7TO\TSWPA\GRA CE.MEM\11/2192)
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Table 2

SAMPLING BOEHOLE SAMPLE HNU SAMPLE VOC CONC
LOCATION ID NUMBER DEPTH READING WEIGHT RESULTS
feet ppn g ug/kg
E E e — p—— b —————
TS-1 0 Al BH10000WSb 2 0-4 2 2
(FT00192) BH10001WSb 2 0-4 2 2
BH10002WSb 2 0-4 2 2
BH10003WSDb 4 2-5 8 1
BH10004WSb 4 2-5 8 1
BH10005WSb 4 2-5 8 1
TS-1 0 A2 BH10006WSb 0-1 7 5 18 2 11 5
(FT00292) BH10007WSb 17-3 4 16 17 4 25 8
BH10008WSb 3 4-5 7 2
BH10009WSb 5 7-9 7 8 18 5 4 8
BH10010WSb 7 7-9 7 1
BH10011WSb 11 7-13 7 bulk sample
BH10012WSb 14 7-15 7 bulk sample
BH10013WSb 15 7-17 7 bulk sample
BH10014WSb 17 7-18 7 bulk sample
TS-1 0 B BH10009WSt 6 0-8 O 1 25 3 19
(FT00392) BH10010WSt 8 0-10 O 5 23 2 16
TS-2 0 A BH10015WSb 0-2 1 35
(FT0049592) BH10016WSb 2 1-4 1 14 21 6 27 6
BH10017WSb 4 1-6 1 20 _ 18 8 35
BH10018WSb 6 1-8 1 30 20 3 4 7
BH10019WSb 8 1-10 1 5 15 9 19 9
BH10020WSb 10 1-12 1 1l
BH10021WSb 12 1-14 1 1l bulk sample
BH10022WSb 14 1-16 1 "] bulk sample
BH10023WSb 16 1-18 1 8 bulk sample
BH10024WSb 18 1-19 1 4 bulk sample
Ts-2 0 Bl BH10015WSt 0-2 4 4 5 16 5 12 5
(FT00592) BH10016WSt sample discarded no recovery
BH10017WsSt 5 2-6 7 15 18 3 2 8
BH10018WSt 6 7-8 7 1 14 8 2 6
BH10019WsSt 8 7-10 7 13 25 3 10
BH10020WSt no sample recovered due to large cobbles
BH10021WSt has been pushed ahead of tube
BH10022WSt 14 7-16 7 1 19 6 5 4
BH10023WsSt 16 7-18 7 18 18 4 8 9
TS-2 0 B2 BH10027WSt 0-2 25 80 15 7 18 3
(FT00692) BH10028WSt 2 25-3 0 -
BH10029WSt 3 0-4 5 500 50 940 (%)

* Analyzed sample was a composite of BH10028WSt and BH10029WSt




reported tetrachlorethene concentration 1s somewhat elevated above other analyses (for
tetrachloroethene) 1n the vicimty However 1t 1s consistent with other results which
demonstrate all individual YOC reports 1n subsurface soils are less that 1 ppm.

Recommendations on Treatabihity Studies

The treatability study sampling effort supports the belief that YVOC contaminaton 1n
subsurface so1ls 1s very hmited. This support stems from the failure of treatability study
samphng to retneve significantly contaminated saturated zone and vadose zone soils from an
area of OU1 which has been shown through previous investigations to be an arca with
elevated VOC concentrations 1n subsurface soil and groundwater As discussed 1n the
previous section IT Corporation s analytical results venfy that subsurface soil contamination
was not found 1n significant amounts on the treatability study samples retneved.

Treatabihity study samphing has reinforced the finding of the remechal investigation
that contamination associated with groundwater 1s limited to the immediate vicinity of alluvial
momnitoring well number 4387 Since sigmificant VOC contamunation was not found on
subsurface soils that have likely been saturated with groundwater near well 4387 (based on
water table data for the area) it 1s also reasonable to surmuse that 1) VOC contamination
remains with the groundwater 1¢ the ability of subsurface soils to retain VOCs through
adsorpton or other stmilar mechamisms 1s low and/or 2) VOC contaminated groundwater
exists 1n  pockets 1n the subsurface soil and remains relatively undisturbed during

groundwater table level fluctuation events

Treatability studies for soil flushing biotreatment and radio frequency heating would
provide no sigmficant benefits to evaluating feasibility study alternatives for OU1 based on
the additional information obtained dunng the treatabihity study samphing effort. Further
defimtion regarding the hmited extent of subsurface soil VOC contamination obtained through
treatability sampling discounts the potential benefits of soil flushing biotreatment and radio
frequency heating as 1n situ soil remediation technologies for OU1

(PAEBRFPBOAS7O\TSWP\GRA CE.MEM\11/21/92)
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L> UWEPARTMENT OF ENERGY ROCKY FLATS PLANT

~——m——

FORM GT1A (REV 2)

Borehole Number _ F 7 00/ 92

Location North:
Date __8 /21 /42

Geologist: _KD M
Drilling Equip.. 867 Aieb | Dv /1

ROCKY FLATS PLANT BOREHOLE LOG
Surface Elevation.
Ares. _ BR1 H-i

Total Depth. _ Sl

Company” _Lo¥stfon PE No [ASS /M1
Sample Type J

Pace_L_oF_/

EG&G LOGGING SUPERVISOR -

DATE

SAMM E
NUMBER
uscs
SYMBOL

APPROVAL

sow
UITHOLOGIC
wa

SAMPLE DESCRIPTION

o0

e
Ao

N

\l\

10

aorCT e
% W7
7 g%g oL / /
Ty . -
. N7
P 4
\ s
sml i}
42 Nl
b ¥ B -/7
i i% Sm _5—:%
-
Lz "»""_//

0D -20 sty ety LH J‘u-/l

d sky yellow sk brown (10 m34)
SAnD 3 roor/7 3 6rley ,\,;,.7 Ervo s

""Cd ”» 7an

Lchl P/ 54 J) [!‘-’7

2o-%2  Sirqsam oM sed
[’4
medm brove (S7 YA)

SAan0 /w'(.e 7 I M’,W

Y42 — 58 ~ Sit77 cthy o K pat

to dree oAk wilile,

§¢ 62 SanD — £ 1 From VML

drewa (0yrle); dry

™ 6 27

NOTES General USCS s modified for this log as follows

Materials amounts are estimated by ¥ volume instead of % weight.
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possible
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REY 2)

HOLLOW STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME 2" L JHss 18/
BOREHOLE IDENTIFICATION £T 00192 DATE 8/2/ /32
WEATHER CONDITIONS So £, e, colm

RIG TYPE LB E Lo/
DRILLER & DRILLING COMPANY _AK0ger Chree  Boyles (3206

GEOLOGIST L Rick Morrow
CREW MEMBER(S) Louls Scheose
SUBCONTRACTOR(S) o lbnebues (Leys Suv.

Lece Goisaos  (Tosmisons Gongl )
TOTAL DEPTH (FT) ¢ 2 BORING DIAMETER (IN) __7_""
DEPTH TO BEDROCK (FT) e WATER LEVEL (FT) P
AUGERS & BIT TYPE & 1D (IN) 4SAs 3 V'
DECONTAMINATION AL Ar N seome? ducmmsd A IEP

C{e Con _paol

SAMPLE NUMBERS TYPES AND DEFTHS (FT)

SAMPLE # TYPE
Bi1eoco S voz

Y
Bi1ooor ws | B, 7, ﬂ
Briooows | Bus / I .
Bijooo3was von $2 L2
rod FY

BHjooo¥ wS s "
Bls100085 08 BwmA "

IS SN NN SN N N h——

HAMMER SIZE (LB)
END OF DAY STATUS (CHECK 1)  In Progress Drilling Completed ___+~"_
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
1052 _sdart Jr Hing
1157~ £ nshed Jr ﬁ..\%

|

COMPLETED BY __ 2 <& Mor 0w @ %—»————-ﬁ/ =7
Signature D

Prnnt Name

SUBCONTRACTOR __ W E ToAd

(4011-930-0063-930( GT2REV 2)(C3 /03 /92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM GT-SA (REV 2)

BOREHOLE ABANDONMENT

FIELD ACTIVITIES REPORT
PROJECT NAME JUSS 104 /7
BOREHOLE IDENTIFICATION FEToo!a2. DATE 8/26/92
WEATHER CONDITIONS H_40's F, foscy
RIG TYPE Be /! Mob ! Drli
DRILLER & DRILLING COMPANY Rocer Shurp Bou fes Bres
GEOLOGIST Ke m ller
CREW MEMBER(S) Dbu: S chover
SUBCONTRACTOR(S) _Tm _Uoorh s~ Ur e Env

G')'eté Gellegos - leun Som (om‘?‘
TOTAL DEPTH (FT) e 2 BORING DIAMETER (IN) __2'/*
WATER LEVEL(FT) P
TREMIE & PUMPING EQUIPMENT V" sdeel o pr,  chom arenk aniver
GROUT VOLUME PLACED (FT%) /5 et i
CASING REMOVED
Type/Length (Ft)/Duameter (1) pd

CASING LEFT IN PLACE
Type/Length (Ft)/Diameter (In)

~

SURFACE SEAL

Date Set__8/2¢/72 Depth (Ft)

6 2

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)

110y

Prm ’L" frov..)( LVQ(

Ilaf-— 8y "I AA bo-pvg (UL'-
[
COMPLETED BY __ Kew s ller W B/zo/qa
st Name . Signature Ouss
SUBCONTRACTOR. __[;FSTor

(4011930006690 GTIREV IX X/ AT
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o xa 2 s . .
L ot el AR SN oS i -2
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT 1A (REY 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE_/ oF _Z.
Borehole Number £ To0292. Surface Elevation: ,
Location No East Area. __AR/ L)
b e LT o S s
eologis! Com . A Project No 179 {
Drilling Equip.. _ B s _/Ae0./ Or J/ Sampie Type __(omY nubog :ire
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
lsi g z
o :
§5§ Ea§3E§ i’g §§ §§ i 4] g §§§ SAMPLE DESCRIPTION
8% B3 1"
Uo LX) " © V/ Oo-~3Y4 su.-r/ca.av.,,i—ks‘u Avsk;
core 3 — —/' b own (SYR 2/2)
ket ™ 1178 —/—/ Sawo £ e g M, sample | uplsicty
& / j‘F‘/ksk 5-:”-!0'41 l""f‘/
’ e — 4 r
17 cL % °
Y - &_/
2
e |5, 13 - 40
2 %09 § , ?b
Q pa—— —
34-5T  sauny cay uith les the b o
37 ~ '7' g wal | wolarde yellow sk b wn (loyesh);
. ‘/_ Sasp P I7 S tad 4 ”fz wwdat to
~ / 37 fle mel mby ¢ e 8—:4': .-J#”'r'
s | ¥ sd K §9 adi s
x,;“ 6: ~ -/’ 6""-&} QW* k;.—-‘, [ J(w“~“/
! N cL _5_/ Senple 15 )V wte wenplesd ¢ g4 £ L 5'1’1
] ? Jose bel w+» €7 + ot be helods, Iry
52 T A 52,07 v oW el ad gt
lo-5Ys Y S - wn
. :w L / dark yellow sh b oo (l:‘/!.'-‘/:.)
P 2 B _/ Sanh  wnegre b guarizoie
Y |1y é ‘L % Grovee less Hhon + e Mgu»h“
a —7—% b o Samgle | o gt 4y, o FF 0 R
: - Y e
i
“ S g—%’ quv'e_ ’5‘{' d.hl. L PJ‘\ '1 055(' A’FM
3 /bdck,,-;-(,_ﬁmﬁdélo«:ak&
en| 2|3 - -/ 5
5 3 / semple seem n shee
«Q
a7 — '4
'{‘*r /9
NOTES General USCS s modified for this log as follows
Materials amounts are estimated by % volume instead of % weight.
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurats foctage measurements not possibie
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT 1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE_Z oF 2_
Borehole Number _£ 720292 Surtace Elevation:
Location North: East: Area
Date Total Depth.
Geologist: Company* ProjectNo _________
Drilling Equip.. Sample Type.
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
Byull, 2B gEl.:] =
gés g*gggﬁ ;! g; é§ gg §§ £ §§§ SAMPLE DESCRIPTION
1y 2
En conter 70 Bed ek & ‘hﬂ ar |0 0
t | et
10 7 = “
18 7~ 12/
2-' o _I/_? S wple  cont us slows { from cbove
/ cente b + rum Mu?j F actuvad
1"ny - "//' #,...JL‘k 51-..,...41 Ll cI-—;
" -1
Ruw 3 —_—
8 lz0 § B N ":" Dy =-147 CLAYSToNE — i"‘*}' yellow
3 ] T 67 sl hemsy o K dariiion)
| orang (o ve ), hgily o ataret]
13 7 e - Ca bow ( Iy o:_) L’c‘f, | w }ol‘jll c,)l?’
Il PAPRIY W DU
- 127
EIAI §: Y s - ——-—
4 120 g - ¥ 2 = /8 7 SILT7 QAISTOL, med ™
'§ _/5——1~ derk 5T ("v/")/ Fe 0, ve /(/“/ L“h)/

157 o —./7 “”‘! ou,d-*}run p/d.ﬁ‘ ()mJ‘m-f‘-(?
'FI'/:.L/-(I /r7

3 2 /
B EFFIN -,

2 .

/.
| |, L o
|4 % .__/8___/.A
" llols /1
187 ~ =
_,q__/— d et TH (B 7

NOTES Generalr USCS s modified for this log as follows
Materials amounts are estimated by ¥ volume instead of ¥ weight.
(1) Badly broken core accurate footage measurements not possible
{2) Core breaks cannot be matched accurate footage measurements not possidle

(4011-930-0134 30)Forms GT LAXOVOLYZ)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REY 2)

HOLLOW STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME —t o ___/HSS /72 /
BOREHOLE IDENTIFICATION FTo0292 DATE & [2S/az
WEATHER CONDITIONS SosF, clovd | 1w from He easl
RIG TYPE LB E Lo/
DRILLER & DRILLING COMPANY /i
GEOLOGIST _KE mifler
CREW MEMBER(S) Gows. Scheose

SUBCONTRACTOR(S) Tioer Venebies (Lo GuvD

éz& @4&@: ( JA’IVN/MV éﬁl 2
TOTAL DEPTH (FT) / g 0 BORING DIAMETER (IN) ' ¢

DEPTH TO BEDROCK (FT) /0 0 WATER LEVEL (FT)
AUGERS & BIT TYPE & LD (IN) Hsas 3%
DECONTAMINATION Al Ay U G deconred € REP dec n pad

SAMPLE NUMBERS TYPES AND DEPTHS (FT)

SAMPLE # TYPE ! DEPTH || saMPLtEe | TYPE | D samMPLEe | TYPE | D
Brioooe wS | S48 | 5-1 o/ [|BRO/3WS] g (| IS F
Bto0p7? WS /" !/ 7-3 7'“ é#/oo/w.:: Bulk 17719 7" H
Bitr0008 w3 | M 3 7 S7ﬂ “ H
BHIO 00§ WS " 5 7 71“ H J
Hrurooows |« |99.99 ol | |
IBH:oauwS Bulk 17 132 u
I Groora wS | Bulk b3 72157

HAMMER SIZE (LB)
END OF DAY STATUS (CHECK 1) In Progress Drilling Completed ___
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
} 310 §+¢r+ Jr [l hc-:\
/S10 =  Cownp lede Sr ”'%",
|S30 - dp:o,. onX, b ek b trvs fer

lbeo = o ep Senm les

COMPLETED BY _ e < M U~ w 8]25/%
U Synsiure Dok

Prus Name

SUBCONTRACTOR WESTOA)

(4013 -930-0043-930 CTZREY 2)(03/03/92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTSA (REV 2)

BOREHOLE ABANDONMENT
FIELD ACTIVITIES REPORT
PROJECT NAME [ HSS //9 ]
BOREHOLE IDENTIFICATION -~ FT00292 DATE 8/26/%2
WEATHER CONDITIONS Y05 F focc
RIG TYPE Bor  Msb /) 0r U/
DRILLER & DRILLING COMPANY Boger Sharp Boulesr Bres
GEOLOGIST IKE Mi Jer
CREW MEMBER(S) Dovsa Schrper
SUBCONTRACTOR(S) T m Uoochies — Ur ¢ Enu
6\'!2; Gullesps = Teun Som Comgf
TOTAL DEPTH (FT) /8 o BORING DIAMETER (IN) _7_'/¥
WATER LEVEL(FT) =
TREMIE & PUMPING EQUIPMENT )" Steel 22, _chem arnd wsrer
GROUT VOLUME PLACED (FT?) 2 Y5 et v
CASING REMOVED
Type/Leagth (Ft)/Diametes (in) =
w&/ﬂh‘%ﬁ%ﬁezﬂ (In) ~

SURFACE SEAL Date Set __5/2t /52 _Depth (Ft) /2 ©
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
Vo C— Prespare Fo _orowt ke

/,20 5’ Arou+M Co:-—p’_/e&

COMPLETED BY ___[lemn et A ller M% /52
V Sigancwre " Due

st Name

SUBCONTRACTOR. __[JESTo)

(4011 9300086020} GTSREV I(W/TB /)
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTI1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PaGE_LoF Z_
Borehole Number __£ 7 003 92, Surface Elevation:
Location North: East Area. __88! I
Date s /9 Total Depth: _/0
Geologist: £ 4 Company WESTOA Pr No A8 /M 1
Drilling Equip.. 8267 Moo [ Dr // Sample Type. _to~? nuous 4.-2.: der b'A
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
Byoll, 2fBad] - :
ggg §8§s§§ S; gi EE i Eg 55 338 SAMPLE DESCRIPTION
ik ]
Ne eo ° 0 O —G O (enter B} Used
;of: = N Cutt ngs Llegqed
4
SENE pu— 0 06~4Y ¢ cLay du:&lbmn(SVﬂ’-/l)
et L _ Yroc Fr ot rd graal dowp
R“ﬂ b }
| — 2 —
L
— 3—
—v—
44 o~
St i = Y4-6 0 s1LTY + Jrudy cuv/ned ™
. 5m| 5 — b ow (Syz#/.;)l lupl.rlt»‘)',rp-b(
< ct | N guerh fe, darp
eo A 7 bo=-8.n c¢lay w W les:#..-l:m.’l
1 d kyelloy shb wn (10YRY),
g |3§ / Sowe £ st 50 nad guactste gppoms
3 § a ™ 7—/ St FE FeOyste ne Jemp
3 /
Q —— —
8 /
2 g— Bo-100 cean v K F udguh /!
3 ‘ 21 J L l’("pu th Lr on (an- \Q/‘,)
s “ / '*3 1 :EJ 90"-: (SY ‘AI)
Z;' ! : ek —7"/ beavEl  F setu o guartite ippr o
3 _ _% of sevpl 5 FF dawg
o
10 O /o J /
NOTES Generalr USCS is modified for this log as follows
Materiais amounts are estimated by % volume Instead of % weight.
{1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possibie
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM GTIA (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE_Z OF 2
Borehole Number __~ 700392 Surface Elevation
Location North: East Area.
Date Total Depth.
Geologist: Company* Project No
Drilling Equip Sample Type
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
BylE gé ; E I
8 g
gg‘ Saégﬁ ;; g5 i 5! {MHE SAMPLE DESCRIPTION
2
V// 7; ’-9 fe L.iicuh iap‘fburi e vntf:f‘ fut

“/

X L Fh ”J ¢ decer ploms made A wsh

lex

TO o §

Slecve he de

a M“\’ o bk

NOTES General USCS is modified for this log as follows

Materials amounts are estimated by ¥ volume instead of ¥ weight.
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possible
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REY 2)

HOLLOW STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME e~ JHSS 9/
BOREHOLE IDENTIFICATION £ T003 92 DATE__3/26/72
WEATHER CONDITIONS L POSE —fof: .
RIG TYPE LB E Bo/
DRILLER & DRILLING COMPANY /e
GEOLOGIST __KE Mijfer
CREW MEMBER(S) Lovie Scheoee
SUBCONTRACTOR(S) %_Ma_@w_&v D)

Lrecs Gmisses QJMN'ML%_

TOTAL DEPTH (FT) /05 BORING DIAMETER (IN) _7 /%
DEPTH TO BEDROCK (FT) = WATER LEVEL (FT) =
AUGERS & BIT TYPE & LD (IN) Hsas 3V’
DECONTAMINATION Al cr 1] eguemesX deconned o EEP dewn pad

SAMPLE NUMBERS TYPES AND DEPTHS (FT)

SAMPLE # TYPE | DEPTH SAMPLE # IYPE DEPTH SAM TYPE DEPTH
RHID00G w3 S *Aé@ ¢o-80 -~
T
nbf*loolows " 180 /oo [ h

|
!
|

R T e '

HAMMER SIZE (LB)
END-OF DAY STATUS (CHECK 1) In Progress Driling Completed /
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
0905 ~ le& n d"'///hﬁ
v [ 4
15 - dr///:né CoW/r/c

COMPLETED BY /({ vnetl Wt ller M 3/92-6/?‘L

~
Pnat Name U' Signalure
SUBCONTRACTOR __ WE ST

(4811-730-0063-930)(GTIREV I @/03/92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM GTSA (REV 2)

BOREHOLE ABANDONMENT
FIELD ACTIVITIES REPORT
PROJECT NAME [HSS (5]
BOREHOLE IDENTIFICATION - £ 700392 DATE 2/24 /92
WEATHER CONDITIONS H_05 F , fosay
RIG TYPE Bl | _Mob, [ Drill

DRILLER & DRILLING COMPANY
GEOLOGIST

CREW MEMBER(S)
SUBCONTRACTOR(S)

TOTAL DEPTH (FT)
WATER LEVEL(FT)

TREMIE & PUMPING EQUIPMENT
GROUT VOLUME PLACED (FT*)

CASING REMOVED
Type/Leagth (Ft)/Diameter (In)

CASING LEFT IN PLACE
Type/Length (Ft)/Diameter (In)

SURFACE SEAL

[Loger Sharp Bm@ B roc

gEAA;//M

Dou44§¢1‘ rotr”

\Y]
T~ Voorhes —~Ure Env

(G e &”‘?&J ‘lenn Son Cofl.ﬂc

\Z
[0S BORING DIAMETER (IN) __7 Vet

~

| 7 Steel pree cf\aau;.ro..k;wmw

2 3 e

/

e

7

Date Set _ﬁ&/& Depth (Ft) /o &

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
JinS — Praoare Yo (rvd A‘aa(

(20— Qr;«,('/h: " e ffe
v

COMPLETED BY __[mnetl M llor %’% 3/%_%/42
Pt Nome Sigaaswre
SUBCONTRACTOR __WES73~)
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US DEXARIMENT OF ENERGY ROCKY FLATS PLANT FORM GT 1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE L oF 2,
Borehole Numbgs I:I_Oolf 92 Surface Elevation.
Location N Esst Asea. =
Date ___62'2‘2 /92 Total Depth: Vi
Geologist: EM Company £ Pr No /
Drilling Equip _ B&/ Mob ! Dr 7l Sample Typs _Lemd wamu f:gd S
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
Bysl. 2fBdad) & HFIE-
IS s E é °g
it ;E‘gﬁ 5 7| ils EE SAMPLE DESCRIPTION
o oo ol ° .0 0,4 =~ TefSolL — tmed um b swm
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&:lr 8 g et 3 br won (5‘!"/‘) gana"'D / gver lu’r‘.}
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‘ - = gu{.ur"\- ‘LC J + < ovyev [ Xy ! w P/..d r{*
5 eL
= . -«
- — b— el -7 § Sawoy ceaq - /ljld‘ouné'yl
s/ ),
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& Z5 =81 Clavgy sand /51-7‘5 ] M
Sc 5/¢)
o — 86— Shno F = j‘r e2 5“"‘&051
= - Gl Jivee Frn du cd gumrt fo 2 s5h e
o Ky d =~
5 Y ‘S e § — _Q_I-— 10 1 SAPY (a7 — dese pl =
s
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|
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NOTES General USCS s modified for this log as follows
Materials amounts are estimated by ¥ volume instead of % weight,
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possible
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE _Z OF Z-.
Borshole Numbsr _£7nn ¥ 82~ Surface Elevation.
Location North: East: Area.
Date Total Depth:
Geologist: Company* ProjectNo ____ -
Oriling Equip. Sample Type
EG&G LOGGING SUPERVISOR - i
APPROVAL DATE
3[84. 8] » - z
AN RIHIEHHE
E;z égg’i L i EE (358 SAMPLE DESCRIPTION
v 4 /0 /=165 Serme 65 § /=7F€ A
joi F gl e Sarp/e
L EZ/ Tef oF BEoRocx 10.5
2 LApS /81 suTy carusTinE Signt
Pun 205 _”—47/_ o/vf-,rn}(cy‘/l)w#s da k yellow s4
b § N _ or nae (oyreh) st xs » vePer povi o~
@ /—/ 5ru’~ ) o ned km gray (I'U‘/> <X /507
12 L-,L_%' low +o rred um P)‘"‘ c.)‘) J(puro/w,
N -~ 45H7 weatber el whp or e, w HA
? // iburde F FeOp st "y N K /bjk/7
'_.:;\ 20 2 f-'/3'—7'; Fr «ble (Ibl), hen PI:H‘ ¢ amf U‘tkj
i | _7:-4 ] l wer ,o»llo- (1¢ 1<18 I) v # Muo,
a ./ St N ga part ng s S't\rle [P ) er “Fron
e ~ — I /T lvs = 1917
. v L /L
3 /
M ERX 55— 71
3 . K
7 -
BT} — =17 ]
: - T
L, o
Z: 20 |a s /—/
a I Ve
1%\ /(
3 — /18— 'J/ Lg_';/i/ CAYSTONE GR20006 TO SRTSRNE
‘:’o“ \ 4 - - / led olrve gracy (S'Y‘lf)/ mlao’es rehle
° é 5; Cr whles m;l7 1Pl | veathared ~ # Yrace
b — |9 —12%7 very Fie gc ved guerds se_cul v shoe) dry,
7 TO \a |
2

NOTES General USCS is modified for this log as follows
Materials amounts are estimated by % volume instead of % werght.
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possibie
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV 2)

HOLLOW-STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME <2 Y1 AS N/
BOREHOLE IDENTIFICATION EToo492. DATE é( 26/92
WEATHER CONDITIONS 6O0°f , partly clowds
RIG TYPE IBILE Bol
DRILLER & DRILLING COMPANY /,
GEOLOGIST _KE __Miller
CREW MEMBER(S)
SUBCONTRACTOR(S) )

] JWN/ ”

TOTAL DEPTH (FT) 19,/ BORING DIAMETER (IN) _] ‘>; Y
DEPTH TO BEDROCK (FT) /0 S WATER LEVEL (FT) ___—
AUGERS & BIT TYPE & ID (IN) HSAs , 3K
DECONTAMINATION M Ar (0 egupunt deconmed - REP pah

SAMPLE NUMBERS TYPES AND DEPTHS (FT)

D00 1w 0-0) 1 Rpsyows | Bulle  §)41-)67
nﬁumolb LS / Lel= Y } Ijﬂ/o or3ws] | 16 721
nﬂ}/our;ws / Ui-6 lG#/ao&ﬂd’ v /8[-Fo
gurooraws| | lei-e
lBﬂmarﬁ WS j g 101 -
110 020 W3 J jo v-bri
- WA
HAMMER SIZE (LB)
END OF DAY STATUS (CHECK 1) In Progress Drilling Completed __“~___

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
1437~ Aeaau Ar //”’ﬁ
[hoo = dr ”j{ coo-.o/g;/e
f620 - hesd Yo froler o _prop sawples

COMPLETED BY __ [leun (¥ fu, e w Bb/i"ﬂ? 2

Pris Name Signsture

SUBCONTRACTOR lo =870

{4011-930-L063 9K CTIREV 2)(%3/63/92)
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTSA (REV 2)

BOREHOLE ABANDONMENT
FIELD ACTIVITIES REPORT
PROJECT NAME (4SS 1/9. (
BOREHOLE IDENTIFICATION . _ £/00¥92 DATE _B8/28/a2
WEATHER CONDITIONS 705F , cloar , ol
RIG TYPE _Bé/ Mok | Dr I/
DRILLER & DRILLING COMPANY Peaer Shirp  Bsufes Bros
GEOLOGIST KE Miller
CREW MEMBER(S) Dold\ ;Cluroéf
SUBCONTRACTOR(S) Tim Uoorhies - Urre Enur
57*84\ ka/iﬁs' - Jennrsr n C-On.-s' Y
TOTAL DEPTH (FT) 191 BORING DIAMETER (IN) _7 /%
WATER LEVEL(FT) =
TREMIE & PUMPING EQUIPMENT 1 Stee! prpe chopm grout _mixey
GROUT VOLUME PLACED (FT?) X 5 4 alfft
CASING REMOVED
Type/Leagth (F)/Diameter (In) o
s
N Tyve/Lengih (Fuy Diametee (1o i
—
SURFACE SEAL Date Set _8/22/22 Depn ) /9 /

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
/2 20 - ofart -qrou:lg;; holes

[350 - groufine complefed

* Bo cholos  FT00¥92 — ET00652 420 sroided S
ong frme

COMPLETED BY _I¢ennetb s fer— 8/ 28!4 2
st Nems Sgnarary Owme

SUBCONTRACTOR. _ WESTE O

{4011 930-0086-70X GTIREV.IX W /23 /92)
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM GTI1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE_[_OF.Z_
Borehole Numbar __F 700592 urface Elevation:
Location No?h:_._._East Area. _88/ ;/?5
Date 8 212/42 Total Depth:
Geologist: _I<EM Company o) Pr No (%S /79 1/
Drilling Equip .__G3&/ Mok | Dr // Sample Type _zard »voug ’Jofj:df.‘ﬂ-fr ;
EG&G LOGGING SUPERVISOR - )
APPROVAL DATE
51 - | z
§§§ Eségga ﬂ gg §§ ;i §g EE 3§§ SAMPLE DESCRIPTION
Vo °° ‘ / 20-52 swuTyehy o Hh gravel gy
ort s - / I e S&M’-) Ausb7 br wa (S /& /3-JJ
klP+ '.4;!\ 3‘ —l-—J/ SAA)Q 4(‘0-;&"0‘9'&(\0-—-! 3lesL
7 ‘f / GeraeL 4y e &ur‘la fe 8 v ansl >
8 B ] tobbles
% —Z—% End S»\h-glc sppenrs st 'F‘F} dl“‘@
* 4
L S /
ir —5—&
3
3 .
; 7 /
47 Ve 4 /|
=Y P
32 ab% —S5 — ’
/ S5A-10 7" spavEccy WAy u I-Ljr.,.l
Run ? B -/ A2ty < o b/ Sank , W 4~
“1'*| s ¢ / bown (£VB Y4) + Night bre (5 seef)
— ([ =]
i SAavD  druce o 10/ F e bt um
67 s -l - 51’( ;uJ $ wor TR ofe
—7_/ G“UEL F',g-(ul—fl WJ‘kJ MJ
Rwn @ 26 tm In S U pror rewvery Sle b
51 g ;5' L B - lavee  gbles, eubve savple Jenp
: —i
=
[--9
: i
3 —1/)
3 z i _/
A /> //
NOTES General’ USCS is modified for this log as folows
Materials amounts are estimated by % volume instead of % weight. 7
(1) Badly broken core accurate footage measurements not possible |
(2) Core breaks cannot be matched accurats foolage measurements not possible
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT 1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE _Z-oF 2.
Borehole Number _FT 0254, Surface Elevation.
Location North: East Area.
Date Total Depth.
Geologist: Company’ Project No __
Drilling Equip Sample Type
EG&G LOGGING SUPERVISOR ~
APPROVAL DATE
< gi ] H
%gg Eaggﬁ sg ég Ei gg §! g §’§§ SAMPLE DESCRIPTION
% 2
70
No ¢ ¢l V/
2o [ -
m‘l’ " 10 7 - 1% 7
* o sample recovered, could wet A n
“'(f = - bed &k ¢ nhget e $o (ary (}bbl-"b' F ]
gu¥ - —
7
[3 s

“/
|
3
1l

47 [~

7] *2 -8’
~—I5—1/"7 SILTY CLAMSTowE (ot ’«5"? (5):5/5)

gwh [S :5‘ - _7/7; 51111\»3"% medy ™ §ran (us'/p) L st A,
8 3 —/b—é-./ hend, f’d-'-‘)\ e dae el fr aUe trece
i Z S H-s)‘ou-e/ Ara
1,7 = = -/77/4
[~
n )/
&‘,“ 15| A - -‘A
__‘-z _/8_‘/'/
3 A
187 — -K{/
o b 18 7 Tohd Deptl

es¢ pF ns madde Hhro sk Lexan
2 ¥ L oo e desg ot m o !

NOTES General USCS is modified for this log as follows
Materials amounts are estimated by % volume instsad of % weight.
(1) Badly broken core accurate footage measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possible

(4011 300134 XY Form GT.1AXOMOLAD)
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US DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REVY 2)

HOLLOW-STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME o o LSS 19/
BOREHOLE IDENTIFICATION ET00592 DATE __B/27/42
WEATHER CONDITIONS 705 F, cJegr !
RIG TYPE LB E Lo/ _
DRILLER & DRILLING COMPANY /e
GEOLOGIST _KE Miller
CREW MEMBER(S) Lov/s Stheoswe

SUBCONTRACTOR(S) M&ﬁf_@f_&u D)

JMVA”
TOTAL DEPTH (FT) /8 7 BORING DIAMETER (IN) _7_'_L’;

DEPTH TO BEDROCK (FT) TN WATER LEVEL (FT) ___——
VA
AUGERS & BIT TYPE&ID (IN) _ MSAs 3 ‘4
DECONTAMINATION MU dr l epupned  deconned ot RFE doe e

SAMPLE NUMBERS TYPES, AND DEPTHS (FT)

BHJo 61SwWS Oo QY
BMI100/7L0" / 5 2-6 7[ ' ﬂ
BHlooIBwS f L2—37l
gwoomws| N lgrmol
tb““ 022w [ lwousl =
BRIVO23WLS { 162 (8 7[

HAMMER SIZE (LB)
END-OF DAY STATUS (CHECK 1) I Progress Drilling Completed __ =" __

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)

1000 —~ bfolnoln”lng
1220 __Av Iline Mm?)a')tc

1230 - docon 00-‘-2"

COMPLETED BY __J{enneth M llevr Jl/liﬁ‘/é éﬁ:/h

Prat Name vV Signature

SUBCONTRACTOR ___ WESTo~)

(4011-030-0063-93C) GTZREV 2)(03/03/92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTSA (REV 2)

BOREHOLE ABANDONMENT
FIELD ACTIVITIES REPORT
PROJECT NAME [HSS  1/9./
BOREHOLE IDENTIFICATION - ___F7o00S5 92 DATE _8/28 /62~
WEATHER CONDITIONS J0's £, clear
RIG TYPE Bl Meb[ dr (
DRILLER & DRILLING COMPANY Roger Sharp  Boules Bras
GEOLOGIST KE i lley -
CREW MEMBER(S) Doua Schroer
SUBCONTRACTOR(S) Jirn VJooc hies = Urre
&Eree &/(;a of - J:(nm $om (O’V".f
TOTAL DEPTH (FT) (8 7 BORING DIAMETER (1) __7 /%
WATER LEVEL(FT) —
TREMIE & PUMPING EQUIPMENT ___[ " slec p pe . chem crout mives
GROUT VOLUME PLACED (FT?) ~ 5 a2 . !
CASING REMOVED
Type/Leagth (Ft)/Diameter (In) =
/
CASING LEFT IN PLACE
Type/Length (Ft)/Diameter (In) /
e
SURFACE SEAL Date Set _ZE’ZZL Depth (F) ___ /8 7

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
220 —~  beasn arsnfinra

v
/350 —~ 5r whrna G e e

COMPLETED BY

Pnnt Nome Sygnarwe Due
SUBCONTRACTOR.

{4011-930-0006-920X CTREV IX D /03 ¥ D)
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U.S DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTI1A (REV 2)

ROCKY FLATS PLANT BOREHOLE LOG PAGE__ L oF _/_
Borehole Numbar __£ 7092 Surface Elevation:
Location Nogh. - East Area. _98 /1 HS
Date 2/ 28 19Z Total Depth. 2.5
eologist: __&KZ Company" _L
Drilling Equip.. 867 ALob7 Dr (7 Sample Tm;@g N Msiotd
EG&G LOGGING SUPERVISOR -
APPROVAL DATE
Igi
| ¥ z
I g E E E sg b
E,,z Elﬁsa i 7| g i 1k Y [3s8 SAMPLE DESCRIPTION
°e © // 0 0-%5 SITY LAY wrth Guerte te
NO bﬂ - - 5",...1 ot {-‘ng-(uru ubbkt o(.uskJ
l 5\ ? ye flow 35&5;:‘3_:\“519 ye )
760(( Y 3 i /—/ e’i:f.z feactu e guartz te +o coblle
kq'f’ ? L _/ See
% / Sewple appears st EF, Jamp
25 _Z‘_‘/
cl ?
. —3—
*+ L - _%
-Fre
45 Y &

45’ Todal Depth

*L'HW, é c d ser p+ ong rmadde +h o 5L
Lexan S'cc.u.ll havds ow NO*PO.SHHQ

10

NOTES General* USCS is modified for this log as follows
Materials amounts are estimated by % volume instead of % weight.
(1) Badly broken core accurate footags measurements not possible
(2) Core breaks cannot be matched accurate footage measurements not possible

{4011-930-0134- 30) Form OT.LAXCIOLYY
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT2A (REV 2)

HOLLOW-STEM AUGER DRILLING

FIELD ACTIVITIES REPORT
PROJECT NAME 2 o IHSS 9.
BOREHOLE IDENTIFICATION FT 006 9o« DATE 8/28 /32
WEATHER CONDITIONS 20SF , clear wund Fron He eacT
RIG TYPE LA E Bol
DRILLER & DRILLING COMPANY /es  [3205
GEOLOGIST E Milley

CREW MEMBER(S)

Qovle Stheoswe
SUBCONTRACTOR(S) Tier lbopbhues (Lene G
Gecs Grusaos (Tormusons lonsl )

TOTAL DEPTH (FT) 45 BORING DIAMETER (IN) __1 /¥
DEPTH TO BEDROCK (FT) el WATER LEVEL (FT) =
AUGERS & BIT TYPE & 1D (IN) ishs 3%

DECONTAMINATION AU [ cquepmuct  Jecouned ot PFE decw oo f

SAMPLE NUMBERS TYPES AND DEPTHS (FT)
SAMPLE # TYPE | DEPTH | SAMPLE# | TYPE | DEPTH || SAMPLE 8 B D
BuUoo2 WS € 4 aMB ;ug_qs IYPE_| DEFTH
BitlosadS | voC
Bi#16029wS | Bug /

\'

HAMMER SIZE (LB)
END OF DAY STATUS (CHECK 1) In Progress Dnlling Completed
CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)
0935~ beqia v 1/ ra
0980 cesse dr 1l h..:tri&.e I carbon Je# AL a LherS aml
on utt oo sl
W20 = (pplete hole & #S, Ll cdewdor, w Hh wy Furtder

wct fo

-

COMPLETED BY __ Keunetl M Ner W 9/26/42.-
Du

Pt Neme v Sygnaiure

SUBCONTRACTOR WESTo P

(4011-930-0063-930 GTIREV 2)(03/3/92)
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM GTSA (REV 2)

BOREHOLE ABANDONMENT
FIELD ACTIVITIES REPORT
PROJECT NAME [HSS /9 /
BOREHOLE IDENTIFICATION - EFT 00692 DATE_8/28/32
WEATHER CONDITIONS 70's £ 4/(& Coted wd from H:c_%si
RIG TYPE Bl pMob [ Or
DRILLER & DRILLING COMPANY Foser Shery  Boules Byos
GEOLOGIST JCE pasffer
CREW MEMBER(S) Schroe—
SUBCONTRACTOR(S) Iim Voorhies —ly,0 Env
brea 6"/[‘7403 ~_Pun _Jon (’ﬁ
TOTAL DEPTH (FT) 45 ” BORING DIAMETER (IN) __7 %
WATER LEVEL(FT) =
TREMIE & PUMPING EQUIPMENT __ | '\ Stel hem arout
GROUT VOLUME PLACED (FT) £ ) S en/Ff
CASING REMOVED
Type/Leagih (FY)/Duameter 1z //
CASING LEFT IN PLACE
Type/Leagth (Ft)/Diameter (1n) //
SURFACE SEAL Date Set __8/28/9> Depnry __ 4 S’

CHRONOLOGICAL RECORD OF ACTIVITIES (AND COMMENTS)

220~ b—‘é"-f" arokrne  hole

P4
1350 = __a rouf ws 0/02’(
v -

COMPLETED BY

Mennc’H Millev

WA

_gjefs

Prst Nams

SUBCONTRACTOR _ WESTaN

U sem=
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ORADA DNAL AL D¢
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Date Measured

Well

4387 10 08 03 Jan. 92
4887 9 89 13 Feb 92
4387 10 18 05 Mar 92
4387 790 01 Apr 92
4887 892 05 May 92
4887 867 01 Jun. 92
4887 9 27 23 Jun. 92
4387 9 20 02 Jul. 92

4887 917 03 Aug 92
4387 9 08 06 Aug, 92
43887 895
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Internahonal

Technology

Corporation
Olga Erlich Qctober 19 1992
EG&G Rocky Flats Inc
P O Box 464

Golden Colorado
80402-0464

Dear Olga Eriich

ROCKY FLATS HILLSIDE 881 SOIL FLUSHING TREATABILITY STUDY
INITIAL CHARACTERIZATION SUMMARY REPORT

Soil and water samples from Rocky Flais were recerved by IT s Pollution Control Engineenng
(PCE) group at IT s Special Analyucal Laboratory (SAL) between August 28 and September 3
1992 The so1l samples were mantained at 4°C while at the SAL.  Sail samples RH10006WS
BH10007WS BHI10008WS BH10018WS and a spiked sample were initially analyzed for volatle
organic compounds (VOCs) at the SAL on September 4 Four grams of sml were extracted with
methanol ata 1 1 (wt.wt) rauo and 200 pL injeeted 1nto a purge and trap apparatus conminini(m
mL UV DIH20 Gas chromatogruphy was used to detect the presence of volaule organics No

compounds other than the spike were detected

Specitic soil samples were then directly heated and purged at 80° to 100°C. The purpose of this
mtial analytical procedure was to provide & gross quahfication as (o the presence of any VOCs in
the Hillside 881 soils  The following 1s a list of these samples notng sample number contancr
type sample weight and approximate total VOC concentration

BHIQ0I8WS (ube 14 8¢ 26 pugke
BHI10015WS (ube 16 5g 125 pp/kg
BHI10017WS tubc 18 3g 28 ug/kg
BH10022WS tube 19 g 54 ug/ky
BHI10023WS tube 18 4g 89 ughkg
BH10027WS tube 157g 18 3 pug/ky
BHI10010WS tuh 23 2g 16 pgkg
BHINN09WS tubc 25 3g 19 pghg
BHI10017WS bag 18 8g 35 ugke
BHI10018WS bag 20 3g 47 ug/kg
BH10006WS bag 18 2g 11 5 ug/kg
BH10007WS bag 17 4g 25 8 pe/kg
BHI10019WS tubc 25 3g 10uphg
BHI0009WS bag 18 5g 4 8 ng/kg
BH10016WS bag 21 6¢g 27 6 uglkg
BII10019WShag 15 9g 19 9 up/ky

Based on these results selected sou samples were proposed for use tn the batch equilibrium and
sou flushing treatabihity study The sorl samples selected were BHIO07WS BH10015WS
BH10016WS BH10017WS BH10022WS and BH10023WS Representative aliquots of each
soil were taken and sent to IT's Middlebrook Laboratory on Scptember 22 and 25 for a baseline
VOC charactenizaton Results from these analysis contained 1n the attuchment were received
back on October 7 and 12 These results indicate that the only VOC detected above the detection

limst was tetrachlorocthene and in all samples less than or equal to 30 pg/kg.

Technology Development Labaratory

304 Directors Dnve ¢ Knoxville Tennessee 37923 = (615) 690-3211  FAX (415) 694 9573
IT Carporation Is @ whally owned Subsidicry of Intemationad Technalegy Carperation
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Thesc results indicatc that although RCRA VOCs arc present in Hillside 881 soils selected
samples received by the SAL do not contain high cnough concentranons of these compounds to
allow for a desorption ar flushing study to he conducted as imually scoped 1n the proposal  After
mtcrally reviewing the situation we recommend the followang options

1 Resample Hillaide 881 At the same time conduct a more intensive quahty control check of
all samples retneved for the treatability study to cnsure that sods contam sufficient levels of VOCs

2 Replace the batch cquilibrium desorption study with an adsorption study in support of the
fate and transport model Thce physical chemustry of the System, including kanetics and other
reaction charactenisacs could provide the necessary iformation as to the affimity and binding
mechamsms of organic compounds with the sclected souls from Hillside 881

3 A soil flushing study could be conducted, however sail from the site would have to be
:Eikcd prior 10 use in the treatability study This requires that only remolded sotl could be used in
c flushing study It also requres that a designated ume perind be allocated for allowing the
organic compounds and soil to reach an equilihrum pnor to iuuanng the flushing study Internal
rescarch and development data gencrated duning 1991 nsing ths system and VOCs would be used

to providc the basis for this type of study

4 The final option s 10 conduct no treatability study This must be evaluated by EG&G
based on the recommendauons of DOE and EPA

Should you have any guestions plcasc call me

Respectfully

/
Zﬂ: Kretich PhD

Attachments Ccruficates of Analyss
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IT Corporation
October 7 1992

Chent Project ID Rocky Flats
“

Client Sample TD- Lot 7-GG5423
Lsh Sample ID  TT70S9

Compeound
chloromethane

bromomethane

wvinyl chlonds
chloroethane
methylene chlonds
acstons

earbon disulfide

1 1-dichioroethene

1 1-dichloroethane

i 2-dichloroethens (total)
chloroform

1 2-dichioroethane
2-butanone

11 1-tnchiorcethans
carbon tetrachlonde
vyl scatete
bromodichloromethans

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/kg (ppb) dry weight

Sample Matrix. Seul
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1 2-dichlaropropane
cis~1,3-dichloropropens
trichloroethene
dibromochloromethane

1 1 2-tnchloroethane
bentzene

trans-1 3-dichinropropens
bromoform

4-methyl 2-pentanone
2-hexanone
tztrachloroethens

1 1 2 2-tetrachioroethane
toluene

chlorobenzens
sthylbenzens

styrene

Xylenes (total)

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE TN

Job Number ITED 52418
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u Compound was analyzed for but not detected. The number 13 the detection hmit for the sampla.
J

Inchcates an estimated value less than the detection limit.
B Analyts was found 1n the blank as well as the sample.

Date of Anslyns  09/30/92
Dilution Factor- 10
% Moisture 18
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IT Corporation IT ANALYTICAL SERVICES

October 7, 1992 §815 MIDDLEBROOK PIKE
KNOXVILLE TN
Clent Project ID Rocky Flats Job Number- ITED 52418

{50 e

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/kg (ppb) dry weaght
Sample Matax. Soil
Client Sample ID Lot 15-GG5436
Lab Sanpie ID  TT7060
Compound Concentration Compound Concentration
chloromethane 12 U 1,2-dichleropropans 6 U
bromomethzne 12 U cis-1 3-dichloropropens 6 U
vinyl chlonda 2 U trichloroethene 6 U
chloroethane 2 U dibromochloromethans 6 U i
wethylens chlonds o B 1 1.2-trichloroethans 6 U |
acetons 14 benzene 6 U
carbon disulfide 51 trans | 3-dichloropropens 6 U
1 1-dichloroethene 6 U bromoform 6 U
1 1-dichloroethane 6 U 4-methyl 2-pentanone 12 U
1 2<dichloroetheas (total) 6 U 2-hexanone 12 U
chicroform 27 tetrachloroethens 8
1 2-dichloroethane 6 U 1 1 2 2-tetrachloroethane 6 U
2-butanone 12 U toluene 4 J
111 tnchloroethane 6 U chlorobenzene 6 U
carbon tetrachlonde 2 7 ethylbenzene 6 U
vinyl acetats 12 U styreae 6§ U
bromodichloromethans 6 U xXylenes (total) 1 ]

U Compound was analyzed for but not detected. The mumber s the detection limit for the sample.
J Indicates am estmmatad value less than the detection Limit.
B Analyte was found 1 the blank as well as the sample

Date of Asalyms: 09/30/92

Dilution Factor 10
% Mouwtre 15
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IT Corporation
October 7, 1992

Chent Project ID Rocky Flats
S

Client Sampls ID Lot 16-GGS5432
Lab Sample I TT7061

Compound
chloromethans

bromomethans
vinyl chlonds
chloroethane

methylene chionda

acelons
carbon disulfide

1 I-dichloroethans
1 1-dichloroethane
1 2-dichlaroethens (total)

chioroform

1 2-dichloroethane

2-butanone

1 1 1 tnchloroethans
earbon tetrachlondes

vyl acetars

bromodichlcromethane

u Compound was analyzed for but not detected. The number 18 the detection kit for the sampie.
I Indicates an estimated value leas than the detection humit.
B Analyte was found 1n the blank as well as the sample

Dats of Analynis
Dilution Factor
% Mowsture

05/30/92
10
16

VOLATILE ORGANIC TARGET COMPOUND LIST
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Results in ;g/kg (ppb) dry weight
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Sample Matnx: Soil

1,2-dichloropropane
cis-1 3-<ichlaroprepens
trichloroathans
dibromochloromethane
1 1 2-tnchloroethane

trans-1,3-dichloropropens
bromoform

4-methyl 2-peatanons
2-hexanons
tetrachloroethens

1 1 2 2-tetrachloroethane
tolusne

chlorobenzane
ethylbenzene

styrene

xylenes (total)

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
EKNOXVILLE TN

Job Number- ITED 52418

Concentration
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U

12 U

12 U

30
6 U
6 U
6 U
6 U
6 U
6 U

VOLATLEYICLIRM  413m
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IT Corporation IT ANALYTICAL SERVICES

October 7 1992 5815 MIDDLEBROOK PIKE
ENOXVILLE TN
Client Project ID Rocky Flats Job Number ITED 52418
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VOLATILE ORGANIC TARGET COMPOUND LIST

Results in zg/kg (ppb) dry weight
Sample Matnx. Sail

Chent Sample ID Lot 17-GGS434
Lab Sample ID  TT7062

Compound Concentration Compound Congeatration
chloromethane 1 u 1,2-dichloropropans 6 U
bromomethane 11 U cus-1,3-dichloropropene 6§ U
vinyl chlonds 1 v tnichloroethens 6§ U
chloroethane 11 U dibromochloremethsns 6 U
methylene chloride 17 B 1 1 2 tnchlocroethans 6§ U
acetone 68 benzens 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
1 1-dichloroethene 6 U bromoform 6 U
1 1-dichloroethane 6 U 4-methyl 2 peatsnone )3 N )
1 2-dichloroethene (total) 6 U 2-hexanone 11 v
chiorofarm 2 7 tetrachloroethene 6 U
1,2-dichloroethane 6 U 1 1,2 2-tetrachloroethane § U
2-butanoas 11 U toluens 6 U
11 1 tnchloroethane 6 U chlorobenzene 6 U
carbon tetrachlonds 6 U cthylbenzena § U
vinyl acetate 11 U styreae 6 U
bromodichloromethane 6 U xylenes (total) 6§ U

9] Compound was apalyzed for but not detected The number is the detection Limit for the sample
J Indicates an estimated value leas than ths detection Jimit
B Analyts was found m the blank as well as the sampls

Dats of Analysis  09/30/92
Dilution Factor- 10
% Mousture 12

6 \VOLATILRTCL.FRM 413793
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12 EPA SAMPLE NQ.
VOLATILE ORGANICS ANALYSIE DATA SHXRY
! GGS44s

Lsb N : — Contrect;

Lab coBe’| IT Cass No 32718 8AS Ho ! 80G No : GGS449

Natrix) (coil/ tar) SQIL fad Sampls ID: Y2161

Suplog wt/vols 5,0 {g/ml) 8 Tab rila Ip* .t

Level® (low/mad) IOW Dats Recsived: 1

¥ MoinLuro not deds __14 Date Analysed: 06

colu.nnlt (paex/q‘pp) CAP
|

bilution Facter: 1 0

; CONCENTRATION UNITS:
oas NOo COHPOUND {(ug/L or ug/Xy) PG/KA

{
74~87 =)~ =Chloromethane ——
V4op}uPr—samnomaByroncrathang
75-81~4-~——m—mway 1 Chlarxide
78=00~3sranuam-uChlorosthans
78=09=2~~—~cnn=Mgthylans chiozida___
€7 =64 =y =={~=~==~=ACELONS
75~15=0ewwewanewCarbon Dls
75=15afmenccana= 1,1-bDichlorvethenié
753§ w3nsenmcacs], i=pichlorsethana
540=83=0~=wrwwsn)} , 2«pichloxoathane (total) __
87-56-3---—--—--@)‘1“!”“
%g?;gt;a -------:,;;gehlmtthanq_
- S5 L I-CTTTPTSTessy, 5, nana
71-55-6-:}-------1 ¢1,1-Trichioreethane
5623 ~5==~wwnweuCarbon Tetruchloride
108=08=4=prveassYinyl Acetate
78-27 w4 =wfmcann= ~3ronodichl orvmethane
A o e e
*Dimfcrnmsng e - ommm
73-01-6---------Tr1d\iorelthom
134=4B=l~~vvwum-Dihronschloronsthans
;:-22-:--—------%}1&2-‘I‘tlchloroethm
- nlownesownm ans
10061=02=f~===m=tranx~1,¥-BichIoxopropens_ __
75-35=3=~==~-~e=aa3renolorn
108~10~1~—~=~=—4«Kathyl - ~Féntancne
891=78nfmeeau= -~3~Hexanons
127=18=¢-~-va=naetrachlorcathens
79~3445emacce=~=] 1,2,2~TatrachlozoetnaNe _____
108~88=lwe~w=wwvToluens____ s
108=9(Qu?=wucme ~Chlorcbhanssne

12 {v
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13 EPFA BAXUPIE NQ,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEERT

GG5449
La» ¢! ITAS-KNOYVILLE Contzaots
Lab s ITSTU _ CaBe Mo 32719 SAS ¥Wo ¢t ___ 803 No 1 SaS44s
Mat: (soll/watar) SOIL lab Sanple ID NMg18% .
Sapr  wt/vel: L0 (¢/at) B Lab Pile IP: MUG
Leve {low/med) IOW Daks Recsived: 211/03/83
MM ure not dec __J§ deg ___ Date Extracted 11/04/92
Extz aon: (RepF/Cont/Eone) gore Date Analysed* 11/09/93
GPC anup (¥/¥) ¥___ pHT pilution fFacter 2,0 ‘
‘ covemmemarzdy tlirvs: ¥y
CAS “NO COXPOUND (ug/l or ug/Fy) VG/XS Q!
108= snzlnn-—--’hmﬁl \ 770 U
113 vf 4=gowwaweapis (3~TRICTOOENY L) RERAT, 770 VU
oS Tajerrnwvew=elaChlorophancl ‘ 770 14
5¢1-23-1veveca=~]l $«Dichlcrobansens 7@ |U
106= €~Te~wvemeu—], 4+Dichlorobeninns 770 U
100=51~6----—~-Banpyl Aloohol 7790 |U
95=5p=lmewmr=nman),3-Dichlorchenzans ) 718 U
85=¢ -1-.—---..-2-“.&” enol 770 v
108§ 0~ ~n—wam=abis (2=Chidroi sEPTOPYL) EEDOY__ 770 14U
106-4 {~S-wreem==i-Kgthylphenol 776 U
631-64~Tewrecan=Neititronc=-Di-n-Propylenine, 7270 |V
67=72==~em=—m=Haxachlorosthana 770 |U
98-95-3=vacc—~=Nitrobanzans 770 |0
78~59«1=wcu-——aaIgophorons 770 U
88-78~Srvacanaa -3=Kitrephenol 770 10
208-87=9~cw—vmwwd, d-Disathylphancl —~ 770 U
‘a-.s-c—.-----—-’.n’°t¢ “9{ 3100 u
111-91~1~q=nww=sbis (2~Ch10r0aEHOXY) NCERANE_ 710 (D
130~83+2vwnwnwwe], {=0ichlorophanc 770 (U
I 1i0d»fgelnqenuavs], 3, 4=TTichlorobeiizane 770 U
91~-20~3 -------utgﬂ\ ane 770 v
T A TP e |8
=48 =3~answa-Hagashlorobutadians
89=50~71=wnau—eeg~-Chloro-3-Nethylphenol______ 770 |U
91=57=§tnmm=vwm2-Ngthylraphthalane 270 |V
77=47 #4rmnm=eejaxachioroq clopantadiens 770 U
£88-08>2ynunem—=s2,4,6-Trichlorophencl 770 U
§5 0B fmnansnma= &, 5-Trichloyophancl 3700 (U
PleBB T rme———ee 2-Cnlorcnaphthajene_ 770 |U
88«T7{nfgmannanagayitroaniline 3700 |V
111=11~3-~—=r=aaDinetAy]l Phthalatse 270 (U
208-95~f~=~—~——Asanaphthylens y70 |U
€606~20-2vwr-~-—--3,8~Dinitrotolustie 770 U
» -
| | FORM I 8V=1 ' 1/83 Rev
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SEMIVOLATILE ORGANICS ANALYSIS DATA BMEET

1t 1 LAD=
61559844315~

® 0/ 0
656949573 4 3

O

BN
(13 9

EPA BANPLE %O

t 1:5!;&!2;!!§§;~_ Centrast: acaale
el ITETU . Casma No @ E3718  SAR No 1 203 No 1 GGR448
(seil/wazer) BOIL Iab Sample ID: W32161
wt/vols a0 f(o/xL) @ 1ab Fils IDI ¥2161.
(low/med) 1OW Date Received 11/03/82
ture not dec __ 14 dec ___ . Date Fxtracted: 11/04/03

ctlon: (BepF/Cont/Sonov) EORG Date Analysged: 23/09/82
®anup: 2 72 ) I . PHY __ pilution Fantor: 2 0
CONCENTIRATICE UMNITHI
CAS X0 } CONPOUND (ug/L or wg/Ky) QA/XG Q
99-09~3~f-—--w--3-NRitrouniline 1700 (U
§3=32=faf=wnuwa=jcsnaphthens ™ 770 |U
L3¢ T 0% I----I--l-"‘-n MW"QI 1700 44
100~03%? trww=———4=Nitrephenol - 3700 |U
1312=84=9 f~meuw=e=Dibensoturan - 770 u
121elicjvvrnvan] 4-uin.Ltrota_" 7170 |U
84-66-3-1 ------nimymmm- 710 |U
7005w 3= wne—cndaChlorophany)l~pheny leThAY, 770 |0
36-73-7--------r1uor.nu 770 |U
100=01=-64 jpwww—uuf-Nitro 3760 1)
534-33-1 cvmmmewd,6-Dinltyoel- 3700 |U
86-30-6-1---~---N~Nitrulediﬁh- lanlno (v 770 |V
10485~ {mmeinnsufe htbyl-pgonyht her — 770 U
118~ 4-1~—~-~~--chachlotoh¢nlane y 710 |0
87wBE=f o= Pentuchlorophansl 3700 U
88-01 l--------rhunlnthrcnn . 778 |V
130-1 -7- -.----.-Mm 770 U
Bi-74m2a ------ni-a-aut 1"Kf.Enrﬁ. 770 |U
206=4/=D —-——-w-rluornn 778 |v
1:9- -0- —.--b-- 770 U
83~68 7-------But lbonx Iphthalats 770 |U
Slvg4rlorvecnwnee], -nich oroblnsldinn 1500 |U
5§258p)~==~—=~<Benge (a) Anthracene 770 v
218~-0 -9-r----~- aeng 770 1*)
117-8 =7 d==w===ebis Z-Stﬁ Thaxy IiﬁHESIIlEQm,_ 77¢ (U
117-8 -O----—---Dl-nroct¥ Phthalate 770 |V
208=99~-2+4~-~—~=~Bansge (b) Flueranthens 7720 U
Z0Y=08=9qm———m—a Bengo (k] Plueranthens ?7¢ U
Eiw32¢8edemmenanbBunso (4 Pg:nnc 770 |©
153=39~Home——meIndenc (1,2,3~cT) FyTena____ 770 |V
53=74¢+lvsncacem=ilhana (a,A] Anthrecene . 7720 U
191-34~2—~—-—— —Bensc (4, h, i) Parylana i 770 |U
| L . ]
T) = Canndt be separated from Diphenyianine T
1 FORX I &§V=3 1/87 Rev




